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*******************************
*TWIN CITY TESTING CORPORATION*
"METHOD 8290 ANALYSIS RESULTS ********************************
Client....ECOLOGY & ENVIRONMENT

Client's Sample ID......,GS-c304-ioi (1:2 DILUTION)
TCT sample ID............25147
AnalyeiS Date............6/14/94 15:52
Filename................,S40€i4t
injeeted B y . . . . . . . . . . . . . . C K L
Total Amount Extracted. . .0.0011 kg —_»-i ACT% Moisture............... 20.6 %* p|P A I- I
ICAL Date. .............. .5/24/94 la/l* 1̂

CCAL Filename............S40614B
Method Blank ID..........BLANX-060994A
Extraction Date..........6/09/94

?£!££ CONC- P̂ INTERNAL no's PERCENTI80MER8 ng/kg ng/kg STANDARDS ADDED RECOVERY
2378-TCDF INT INT 2378-TCD7-l3<*\ . . 2.00
TOTAL TCDF INT -.-,-- 2378-TCDD-13C.. . . 2-00

12378-PeCDF-13C.. 2.00
S37f-TCDD INT INT 23478-PeCDF-13C.. 2.UU
TOTAL TCDD INT ———— 12370-PeCDD-13C.. 2.00
,.,,-„ r, ̂,-» 123478-HXCDF-13C. 2.00
12378-PeCDF INT INT 123678-HXCDF-13C. 2.00
£2iZ?-£»SBE INT INT 234678-HXCDF-13C. 2.00TOTAL PeCDF INT ———- 123789-HXCDF-13C. _.UO
,̂ n̂,n « «.K 123478-KxCDD-lSC. 2.0012378-PeCDD INT INT l2367B-HxCDD-l3C. 2.00
TOTAL PeCDD INT —.— 1234678-HpCDF-13C 2-00
»i47t-i«»r woc.00« -— î J?5I:l!gggS:i?8 l:llHtt&SS? WH88J" ::::: ««»-iw.f....... <,.«o
123789-HxCDF 210000 ——— 1234-TCDD-13C.... 2.00
TOTAL HXCDF 1700000 ** ——— 123789-HXCDD-13C. 2.00
i23j78-HxCDO 1100 ———— 2378-TCDD-37C14.. 0.2012367B-HXCDD 3900 ————
123789-HXCDD 1900 ———
TOTAL HxCDD 19000 ——— Total 2378-TCDD
,__,„.. Equivalence; >1377'10i23478l:i$S§? llllll ** ::::: (9sing ITB ̂ ^^^
TOTAL HpCDF 1000000 ** ———
1234678-HDCDD 20000G ————
TOTAL HpcED 390000 ——- . DRAfT nOCL-IINl

1200000 ** I-:: NOT VALIDATED

**8atur«ted signal.
All values are expressed on a dry weight basis.

- concentration (Totals include 2378*aubstituted isoroers.)- Uwit of Detection
ND - Not Dafc«et*d
NA - Not ADplicable
INT - Interference TCT Invoice Number,...4411 94-503'

INT
INT
INT
ANT
INT
INT
75

101
INT

94
B2
79
79
78
62

MA
NA

INT



JUM 16 '9,1 g ; , l e Efi
TELECOPIER 7010 ; b-l<4—s
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TO F.CM

*******************************
*TWIM CITY TESTING CORPORATION*
*METHOD 829C ANALYSIS RESULTS ********************************
client... .ECOLOGY & EXVXROITMFNT

TCT Sample it). .........
Analysis Data. ,.......,
?ilenaae. ..............njeoted By, ...........?ot«l Anount Extracted.iCAJj Dê e. .............
CCAL Filename. .........Method Blank ID. .......Extract ion Date. .......
NATIVE CONC.ISOMERS ng/kg
2378-TCDF HD
TOTAL TCDF 11000
2378-TCDD 59
TOTAL TCDD 3500
12378-PeCUF 1300
23478-PuCDP 3500
TOTAL PeCDP R600
12378-PftCDD 170
TOTAL PecDD 1600
123478-HiCCDy 1700
123678-HxM)F 780
234673-HXCDF 720
123789-HxCDF 100
TOTAL HXCDF 7200
12347S-HxCDD 180
12367B-HXCDD 430
123789-HXCDD 380
TOTAL KXCDD 5900

1834«78-HpCDP 2700
1234789-HpCDF 270
TOTAL HpCDF 6900
1234678-HpCDD S100
TOTAL HpCbD 16000

OCD7 9600
OCDD 45000 *

..25150

. .6/9/94 01:14

.,5406089

..MCH

. .0.0109 kg
6.S *

..5/24/94

..S40608N

. .BLANK-060294

.,<S/2/94

ng/Jcg
3000

... —

** -----

DRAFT

INTERNAL ng's
STANDARDS ADDED

2378-TCDF-13C. . . , 2.00
2378-TCDD-13C. . . . '4 . 00
l2378-PeCDF-13C. . 2.00
23478-PeCDF-13C, . 2.00
12378-P«CDD-13C. . 2 . OC
133473-;ixCDF-13C. 2 . OC
1 23678- JXCDF-13C. 2.00
234678- IXCDF-13C. 2,oo
123789- IXCPF-13C. 2.00
123478- IXCDD-13C. 2-00
ia3678-HxCDD-13C. 2.00
1234678-HPCDF-13C 2.00
!234789-HpCDF-13C 2.00
1234&78-H6CDD-13C 2.00
OCDD-13C. ........ 4.00
1234-TCDD-13C. . . . 2-00
123789-HXCDD-13C. .i.OO
2378-TCDD-37C14. . 0-20

Total 2 37 8 -TCDDEquivalence; 2053
(Using ITE Factora/DB-5

• DRAFT DOCUMENT .
NOT VALIDATED

PERCENT
RPCOVERY

79
60
76
80
81
81
72
75
78
84
71
80
72
fit-
?-9
t^f
i>A
'N'l

ng/kg
Data)

***Value obtained frois runfile S40613D.
All values ere expressed on a dry weight basis.
CONC- Concentration (Totals include 2378-»ub»tituted
LOO - Linit ot Detect-ion
KD - Not Detected
NA - Not Applicable
IMT = Int«rtareno« TCT Invoice Number., . .4411 94-5037
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A***************i
*TWIN CITV TESTING CORPORATION*
*METHOD 8290 ANALYSIS RESULTS ********************************
client...«ECOLOGY & ENVIRONMENT

rCT Sample ID. ..........
LnalV<MB f\*^*

injected By .............ratal Amount Extracted..fc Moisture. .......
ICAL Date.......... .... .
tetnoa Blank ID. ........

3ATJVB CONC.tSOMERS nq/ltq
Z378-TCDF 240 *
FOTAL TCDF 54000

2378-TCDD 210
POTAL TCDD 18000
i 91*70 D**/*r>F o *j n
23478-PeCDF RIO
rOTAL PeCDF 17000
12378-PeCDD 1100
POTAL PoCDD 1100

L23e7!:Hx§>F la®i*4O/»~fXCl/l l«vw
34678-?xCDF 1700

XDTAL HxCDP 34000

L23478-HXCOD 1700
.23678-HxCDD 7400
.23769-HXCDD 4000
POTAL HxCDD 50000

1234676-HpCDF 34000
,234789-HfeCDF 4500
rOTAL HpCDF 140000
,234678-HpCDD 270000
[•OTAL HpCDD 530000
)CDF 160000
JCDD aSOf t f t f tA

251K2
:i/14/94 16:
.S40614J
.CML.0.0013 kg

10 d *
.5/24/94
.840614B
.BLANK-06105
.6/10/94

ng/kg

46000

- ———

43

DRAFT
4

INTERNAL ng's
STANDARDS ADDED

2370-TCDF-13C. . . . 2 .00
2378-TrDO-T 1C. . . . 2 .00
12378-PeCDF-13C. . 2.00
2347B-PeCDF-13C. . 2.00
12373-PeCDD-l3C. , 2 . 0 0
123478-HXCDF-13C. 2 .00
123«78-HxCDF-13C. 2 .00
234678-HXCDF-13C, 2 .00
123789-MXCDF-13C. 2 .00
123678-HXCDD-13C.' 2.' 00
1234«78-HpCDF-13C 2.00
1234789-HpCDF-13C 2.00
1234678-HDCDD-13C 2.00
OCDD-13C... ...... 4 - U U
1234-TCDD-13C. , . . 2.00

•3 *nft — T/^nr>— i~jm A. n ~yne, J / o iwUU J i WJL* . . w . * v

Total 2378-TCDDEguivalence: 8423
(using ITE Factors/ DB-5

" &rtAf-T *
/V07- - , . ^

PERCENT
RECOVtK^

66
67
57
54
7S
60
57

!*
71
65
55
75
62

INT
NA
NA

INT

Data)

* Value may include contributions froa other TCDF isomers,
All valuee are expressed on a diry weight basis.

CONC= Concentration (Totals include 2378-substituted isomers.)
LCD - Limit of Detection
ND
%
ND - Not detected
'" - Not Applicable- Interference TCT Invoice Number-...4411 94-5037
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A******************************
*TWIN CITY TESTING CORPORATION*
*KETHOD 8290 ANALYSIS RESULTS ********************************
Client....ECOLOOV t ENVIRONMENT

client's Sample ID....,
TCT Saapla ID..........Analysis Date..........Filename...............
Injected By............Total Anount Extracted
\ Moisture.............
ICAL Data.............
Method If eH*iD!!!!!!.'!Extraction Date.......
NATIVE
ISOXERS
3378-TCDF
TOTAL TCDF

.GS-B6-104 (1J2 DILUTION)

.25154
,6/14/94 14:59
.S40614H
.CHL
.0.0011
. 83.0
,5/24/94
.S40614B
.BLANK-0
.6/09/94

TOTAL TCDD
12378-PeCDF

CONC,ng/Kg
ND

110000
190

36000

12378-PaCDDTOTAL
123478-HXCDF
123678-Kx
294079-
133759-
TOTAL KxCDF
123478-HXCDD
123678-HxCDD

TOTAL KxCDD

ND
970

56000
ND

12000
3100
ND

«300
ND

20000C
9600
29000
20000
230000

LOD

830

5400

3200

12000
4400

1234678-HpCDF 310000
1234789-HpCDF 13000
TOTAL HpCbT 1100000
1234678-HcCDD 1300000
TOTAL HPCDD 2700000
OCDF
OCDD

1400000
7700000 **

DRAFT
J.WTWKNAL
STANDARDS

na's
ADDED

2378-TCDF-13C. . . .
2378-TCDD-13C. .. -
1237B-P«CD7-13C. .
23478-PeCDF-13C. .

123478-HXCDF-13C,
123678-HXCDF-13C.
234678-HXCDF-13C.
123789-HXCDF-13C.
123478-HXCDD-13C.
123678-HxCDD-lSC.
1234678-HpCDF-13C
1234789-HPCDF-13C
1234678-HPCDD-13C
OCDD-13C. ........
1234-TCOD-13C. . . ,
123789-HXCDD-13C,
2378-TCDD-37C14. .

2378-TCDD

.00

.00
,00
.00, no
,00,00
,00
,00
,00
.00
,00
,00
,00

4-00

2.00
2.00
0.20

PERCENT
RECOVERY

85
104
70
81
89
99
74
79
90
101

30
82

NA
96

Equivalence: 32805 ng/Xg
(Using ITE Factors/DB-S Data)

DRAFT
NOT VALIDATED

*•saturated signal.
All valuta ara axpraesad on a dry waight basis.
CONC= Concentration (Totals include 2378-substituted isoners.)--ID • Limit or cwtaction

TCT Invoice Number.,.,44ii 94-5037
ND = Not D«t«ot«d
NA • Net Applicable
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*******************************
*TWIN CITY TESTING CORPORATION*
*METHOD 8290 ANALYSIS RESULTS ********************************
Client....ECOLOGY * ENVIRONMENT

Client's sample
AnalyeiB Date . . .
Inj«ct«d By.

ID... . . .

Total Amount Extracted..
ICAL Date.... . . .
CCAL Filename . . .
Method Blank ID.
Extraction Date.
NATIVE
ISOKBftS
7378-TCDF
TOTAL TCDF
2378-TCDD
TOTAL TCDD

12378-PeCDF2347$-P»CDF
TOTAL POCDF
12378-PdCDD
TOTAL PeCDD

123478-HXCDF
J23676-HXCDF

34678-HXCDF
123799-HxCDF
TOTAL HxCOF
123478-BxCPD
123678-HxCDD
123789-HXCDD
TOTAL HxCDD
1234678-HpCDF 0
1304789-HpCDP
TOTAL HpCbf 0

1234678-HpCDD
TOTAL ttpCDU U
OCDf 0
OCOD 0

CONC.
n^/L

KD
ND
ND
ND

11
ND
ND
ND
RO
ND
ND
ND
ND

ND
.0037

ND
.0350

ND
.0200

.0380

.2100

.GS-D2V-105

.25195

.6/8/94 16:56

.6406081

.CML

.V-90 *

.3/24/94

.8406081
BLAUK-0603D4J

.6/3/94
LOD

ng/L
0.0047 ;

]0.0031 :- —— :
3

0,0098 ]
0.0049 :

i

o.oofil ;
;

u .uu /2 :
0.0052 C
0.0068
0.0054 3

———— 3

0.0073 2
0.0077
0.009S

0.0100

0.0300

DRAFT
i

INTERNAL HO ' S
STANDARDS AD&ED

i378-TCDF-13C. . . . 2 . OC
537B-TCDD-13C. . , . 2 , 0 0
L2378-PeCDF-13C. . 2 . DO
53478-PeCDF-13C.. 2 . 0 0
L2376-FecDD-13C.. 2 , 00
L23478-HxCDF-l 1C . 2 . 00
.23678-HXCDF-13C. 2 .00
J34678-HXCDF-13C. 2 .00
L23799-BXCDr-13C. 1 . Oa
L23478-HxCD>-13C. 2.00
.23€79-HxCD>-13C. 2 . 0 0
.234678-HPO7-13C 2 . 00
.234789-HpC )F-13C 2 ,00
.23467B-HbCDD-lJC 2.00
>CDD-13C. ........ 4.00

.234-TCDD-13C. . . . 2 .00

.23789-HXCDD-13C. 2 .00
378-TCDD-37C14. . 0 .20

Total 2378-TCDD
Equivalence: 0.0003
(Using ITE Factors/DB-5

. opAPT DOCUMENT -
NOT VALIDATED

PERCENT
RECOVERY

?f
74
/i3
75
90
75
fcl
67
89
76
85
86
85
GO

NA
NA
68

ng/L
Data)

CONC« Concentration (Totals include 2378-substituted isoners.)LOD - Linlt or Detection
NO - Not D»t«9fc«a
NA - Not Applicable

TCT Invoice Number....4411 94-5027
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*******************************
*TWIN CITY TESTING CORPORATION*
'METHOD 8290 ANALYSIS RESULTS *
*******************************
Client....ECOLOGY & ENVIRONMENT

Client's saamie ID.
Sample ID......Data.....

.CS-DIX-106 (II2 DILUTION)

.25156

.6/9/94 04 I 03

inleated By.............
' total Amount Extracted..
ICAL
CCAL Filename,
Method Blank ID.Extraction Date.
NATIVE
ISOMfiRfi
2378-TCDF
TOTAL TCDF
2378-TCDD
TOTAL TCDD
12378-PeCDF
23476-PeCDF
TOTAL ——

CONC.
ng/kg
120 *1600

,MCH
.0.0108 kg

2.3 %
.5/24/94
.S40608N
.BLANK-060294
.6/2/94

LOD
ng/kg

DRAFT

12378-
TOTAL
123478-IlxCDF
123678-HXCDF
234678-HxCDF
123789-HXCDF
TOTAL HXCDF
121478-HxCDD

7|9-HXCDD
HxCDD

1234678-HpCDF
1234789-TOCDF
TOTAL HpCDF
1234678-KpCDD
TOTAL HpCDD

380
ND
180
5800

NO
260
870
£30
1100
160

28000
730
2100
1200
16000
26OOO
2200
76000
88000
180000

130000
490000 **

690Q

300

INTERNAL
STANDARDS

2378-TCDF-13C.,. .
2378-TCDD-1JC.,..
12378-PeCDF-13C.,
2J478-P«CDF-13C..
12378-PeCDD-13C..
123478-HXCDF-13C.
1<2J«./B-HXCDF-13C.
234678-HXCDF-13C.
123789-HXCDF-13C.
123478-HXCDD-13C.
123678-HXCDD-13C.
1234678-HPCDF-13C
1234789-HUCDF-13C
l234678-HpCPD-13C
OCDD-13C.........

1234-TCDD-I3C....
123789-HXCDD-13C.

2378-TCDD-37C14..

ng'8 PERCENT
ADDED RECOVERY

,00
.00
.00
.00
,00
.00
00
,00
,00
00
.00
.00• oc
00
nn

2.00
2 . OC

0.2C

74
86
73
73
72
$2
61
82
84
f •

j,

NA
MA

INT

Total 2373-TCDD
Equivalence: 2599 ng/kg

ITS Factora/DB-5 DataJ

-DPArTDOCUf/ENT
NOT VALIDATED

* Value may include contributions from ether TCDF isomera.
**Valu«a ofct»in«d from runfil« S40613G. (Native signal wa«
All values are expressed on a dry weight basis.
CONO concentration (Totals include 2378-sutsritutea isoroers.)
LOD - Littit Of Detection
KD - Hot Dat*ct«d- Not Applicable- Interference TCT invoice Numter....4411 94-
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*******************************
*TWIH CITY TESTING CORPORATION*
'METHOD 8290 ANALYSIS RESULTS ********************************
Client....ECOLOGY & ENVIRONMENT

Client's Sample ID.......GS-DIX-107 (1:10 DILUTION)
TCT Sample ID............25157Analysis Date............e/io/94 15:11Filename.................S40610Hirnected By..............CMLTotal Amount Extracted...0.0111 kg
% Moiftur«............... 7.1%ICAt Date................5/24/94
CCAL Fil«nam«............S4C610BMethod Blank ID.Extraction

DRAFT
NATIVE
ISOMERS
3378-TCDP
TOTAL TCDP

2378-TCDD
TOTAL TCDD
12378-P«CDF
23478-PeCDF
TOTAL P6CDF
12378-PeCDD
TOTAL PeCDD

123478-HxCDF
123678-HxCDF
234678-HxCDF
TOTAL HXCDP
123478-HxCDD
123678-HxCDD
123789-KxCDD
TOTAL HXCDD

1234678-
1234789-
TOTAL Hi
1234678-HpCDD
TOTAL HpCbD
ocor
OCDD

CONC.ng/kg
ND

11000

410
3500
ND

1300
55000

3600
12000
7800
8400
15000
860

190000

1 7600
) 32000
» 12000

200000

IP 190000 **
IF 24000

220000 **
ID 480000 **

940000 **
1600000 **
2100000 **

vf m/ -»-.

LOD
ng/fcg
550

97000

^»<MP «•«>•«»

INTERNAL
STANDARDS

2378-TCDF-13C....
2378-TCDD-13C. . . .

ng's
ADDED

2347«-P«CDF-13C. .
12378-P*C!DD-13C. .
123478-HXCDr-l3C.
123678-HXCDP-13C.
23467«-HxCDF-13C.
123789-HXCDP-13C.
123478-HXCDD-13C.
123678-HXCDD-13C.
1234678-HpCDP-13C
1234789-HpCDF-13C
1234678-HpCOD-13C
OCDD-13C.. .......

1234-TCDD-13C.. . .
123789-HXCDD-13C.

2376-TCDD-37C14. .

Total 2378-TCDD

2.
2
2,
2
2,
2,
2
2,
2
2,
2,
2,
2.
2,

00
00
00
00
00
00
00
00
00
00
00
00
00
00

4.00

2.00
2.00

0.20

PERCENT
RECOVEP'

36
96
84
108
87
IWT
INT
74
123
90
80
106
93
82
INT

>'

Eoulval«nc«: 21868 ncj/k
(uaing ITE Pactors/DB-̂  Data1
•'iSSSSff

**Saturated signals.
All values are expres»«d on a dry w«ight toa«is.
CONC- Concentration (TotaleLCD = Limit of DetectionNO - Not DetectedNA - Not Applica&lertrp - interference

L G ' = S U d

Include 2378-aubstituted

TCT Invoice Number.«•.4411 94-5037
b ^ C I H 3 3 a | v M h ) 3 7js : 6 1 - 6 , 31 N T i r
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*******************************
*TW1H CiT* TESTING CORPORATION*
'METHOD 9290 ANALYSIS RESULTS ********************************
Client... .ECOLOGY & ENVIRONMENT

Client's Sample ID. ..... .G6-DIX-10B
TCT Sanple ID. .......... .29158Analysts Date, .......... .6/10/94 mis
Filename. ............... .sWlODInjected By. ............ .CML r^rs A CT
Total Amount Extracted. . .0.0112 kg T l R / X l lI Moisture. .............. 5. a % iVFVf*1
ICAL D0t«. ............... 5/24/94
CCAL Filename. .......... .S40610B
Method Blank ID. ........ .BLANK-060294
Extraction Date. . ...... . .6/2/94
NATIVE CONC. LCD INTERNAL. ng's PEF.CiT.
ISOMIRS ng/kg ng/kg STANDARDS ADfiED
2378-TCDF 2.5 * ———— 2378-TCDF-13C. . . . 2.00
TOTAL TCDP 26.0 ———— 2378-TCDU-liJC. . . . 2.00

12375-PeCDF-13C. . 2.00
2376-TCDD 1.4 ———— 2347B-P«CDF-13C. . 2.00
TOTAL TCDD 63.0 ———— 12378-PaCDD-13C. . 2.00

123478-HXCDF-13C. 2.00
12378-P«CDF ND 35.0 123678-HxCDF-13C. 2.00
23478-P«COF ND 3.4 234678-HXCDF-13C. 2.00
TOTAL P«CDF 43.0 ———— 123789-HxCDF-13C. 2.00

123478-HXCDD-13C. 2.00
1237«-P»CDD 4.8 ———— 123678-HxCDD-13C. 2.00
TOTAL P»CDD 27.0 ———— 1234678-H]pCDF-13C 2.00

1234785»-HpC:Ut-i3C 2 .00
123478-HXCDF 7.0 ———— 1234678-HJ>CDD-13C 2.00
12367B-HXCDF 5.6 ———— OCDD-13C. . . . . . . . . 4 OO
34678-HxCDF 6.7 —— ——

9-HxCDF 2.1 ———— 1234-TCDD-13C. .. , 2.00
HXCDF 80.0 ———— 123789-HXCDD-13C. 2.00

123478-HXCDD 6.7 ———— 2378-TCDD-37C14 . . 0.20
121678-HxCDD 1S.O ————
1237B9-HXCDD 14.0 ————
TOTAL HXCDD 130.0 ——— Total 2378-TCDDEquivalence: 22 ng/kg
1234676-Ĥ CPF 180.0 ———— (Using ITE Factojrs/DB-5 Data[
TOTAL HpCDF 640^0 —HI

-DRAFT DOCUMENT-
123467B-HOCDD 510.0 ———— ^wAiinATPnTOTAL HpCtD »40.0 ———— NOT VALIDATED

OCDF 900.0 ————
OCDD 4300.0 ————
* Value may include contribution* from utheji TCDF iaomer*.
All values are expressed on a. dry weight basis.
COMO Concentration (Totals include 2378-substitutea isoners.)LOO * Limit of Detection
MO • Met Detected
MA « Not Applicable . ., . c«TCT Invoice Number. .. .4411 94-5037

70
77
73
79
88
81
12
37
95
91
90
83
92

64



JU'-I 18 ' d ' 9 : 5 : E H H - C E E - I L C P A 0

JUN-14-1994 11136 FROM MlM-St Pau l-Ztsw'&i'- TO

P A .3 E . 0 9
F.O:

*******************************
*TWIN CITV TESTING CORPORATION*
*METHOD 8290 ANALYSIS RESULTS *
*******************************
Client....ECOLOGY & ENVIRONMENT

Client's Sample ID..,,.,.GS-DIX-10* (1:2 DILUTION)
TCT Sample ZD............25139Analyslb Date............ 6/9/94 02:18
Filename..................54060BR
Injected By..............MCHTotal Amount Extracted..,0.0125 Kg
% Moisture............... 21.2 %
ICAL Data......,,,..,,.,,5/24/94
CCAT. Fllanaae............S40608NMethod Blank ID.......... BLANK-060294
Extraction Date.......... 6/2/94

DRAFT

NATIVE
ISOMERS

2378-TCDF
TOTAL TCDF
2378-TCDD
TOTAL TCDD

23478-paCDF
TOTAL

TOTAL PtCDD
123470 -HxCDF
123«78-HxCDF

TOTAL BXCDF

123478-HXCDD
123678-HxCDD
1237i9-HxCDD
TOTAL HXCDD
1234676-HpCDF
U34789-HbCDF
TOTAL HpCDF
1234678-HCCDD
TOTAL HpCDD

OCDF
OCDD

CONC.ng/kg
17.0 *
180. 0

ND
190.0

ND
20.0
210.0
16.0
160.0
33.0
30.0
39.0
9.8

360.0

31.0
72.0
58.0
670.0
640.0
58.0

2300.0
2200.0
4400.0

4100.0
21000.0 **

LCD
ng/kg

5.2

180.0

INTERNAL
STANDARDS

2378-TCDF-13C.. . .
237B-TCDD-13C. . . .
1237B-PaCDI'-13C. .
23478-J>eCDF-13C. .
12378-P«CDD-13C. .
123478-HXCDF-13C.

ng ' m
ADDED

2
2
2
2
2

00
00
00
00
00

2.00
234678-HXCDF-13C.
123789-HXCDF-13C.
123478-HXCDD-13C.
123678-HXCDP-13C.
1234678-HPCDF-13C
1234789-HpCDF-13C
1234670~HpCDD-13C
OCDD-13C. ........

1234-TCDD-13C. . . .
123789-HXCDD-13C,
2378-TCDD-37C14. .

TOtai 2378-TCDD
Equivalence:
(U»incf ITE

2
2.
2
2
2.
2.
2.

00
00
00
00
00
00
00

4 . OO

2.00
2.00

0.20

101

LOD
MDNA

PERCENT
RECOVERY

7S
8t}
7 4

54
6S
67

85
93
8C

NA
NA

* Value »ay include contributions from other TCDF
**V«lue obtained from runfile S40613E.
All valua* are expressed on a dry weight basis.

concentration (Totals Include 237e-»ub»tituted isoir.ers.;
Limit of Detection
Not D»t»etod
Not Applicable TCT Invoice Number. .. .4411 94-50;
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JUN-14-1994 11! 36 FROfl HlH-bt Haul-Cn--n/Eno TO
ft G E. 10

*******************************
*TWIN CITY TESTING COBFOKATION*
*METHOD B290 ANALYSIS RESULTS ********************************
Client..-.ECOLOGY & ENVIRONMENT

*vAn
Fl
In
Toidcc
Me
Bxl

NA1
IS(
23'
TO1

23-
T01
12:
23'TO-:
12:
T«X
12:
12:
234
12:ten
12:12:
121Ton
122
12'.
TO!

I'd

83

ilyali Date . .
OG*t!»£cl Bv

tftl Amount Extracted.
^L D*t« ......
ihod Blank IE
fraction Date
PIVZ
3N£RS
r Q •"TGDy
PAL TCDF

PB-TCDD
CAL TCDD
>78-P«CDF
178-PeCDF
PAL P«CDF

?AL~PeCDD

U78-HXCDF
1679-HXCDF
,073-HxCDF

?AL HXCDF
1478-KXCDO
1789-UxCDD
PAL HXCDD
4670-HpCDF
'AL HpCDF

'AL HpcEo
>Fifl

CONC.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
KC
ND
ND
ND
ND
ND
ND
ND

4 .9
ND

lg.0

15.0
27.0
20.0JQ . n

.6/8/9

.64060
VCM

.0.010
, .NA
. ,5/24/
.S4060
.NA
.6/2/9

LCD
ng/X

1 .

2.

2.
1.

1.

1.
1:
2.

2.
3.
2.

1.

-._._

4 21
8M

2 kg
94
3D

4

9
1

1

I
6

9
6
6
7

1

JJ

-

:03

DRAI
INTERNAL
STANDARDS

2378-TCDF-13C....
2378-TCDD-13C....
12378-P»CDF-13C..
2347e-PeCDP-13C. .
12378-P*CDD-13C. .
123478-HXCDP-13C.
123678-HXCDP-13C.
234678-HXCDF-13C.
123789-HXCDF-13C.
123478-HXCDD-13C.
123678-HXCDD-13C.
12346?8-HpCDF-13C
1234789-HPCDF-13C
1234678-HpCDD-13C
OCDD-13C. . . . . . . . .
1234-TCDD-13C. .. .
123789-HXCDD-13C.
2378-TCDD-37C14. .

Total 2378-TCDDEquivalence:
(Using ITE Facto;

n
^D^£

2.
2.
2.
2.
2.
2.
2.
2!
2.
2.
2.
2.
2.
4 .

2.
2.
0.

0.
ra/D

•

s
•D
00
00
00
00
00

88
00
00
00
00
00
00
00
00

00
00
20

21
B-5

PERCENT
RECOVERS-

45
51
62
61

100
82
87•73

i n - ,
p ,

"a^
93
76

NA
NA

49

sse?

CONO Concentration (Totals include 2378-§ub*tituted isomers.)LOD - Linit of Detection
tTO " Wot Det-euLeO
NA - Hot Applicable

TCT invoice Nunber, . . .4411 94-
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IS ' 9 - 1

JUN-14-1994
3£M: £ EH!:;PMIJ

Paul-Cnerr-'Env 51312663.1?*:

*************** ***********!»****»
*TWIN CITY TESTING CORPORATION*
* PCDD/PCDF SPIKE RESULTS ********************************

Client..,.ECOLOGY & ENVIRONMENT

AW.
An
Sa:

1Ccc
Me
EX'

L tfOLUUr *. B •» V «
klv>i.> Date!•»!?••• *rtl W . ............ .6>fi /94 lfl»S7

nple Ift^QCt&ical Amount fxtfoistur*. . . . - -IT n»t*

By. .ract<*ri

IL Filonane . - . . . . . - - . - - -
thod Blank I
•ract-ion ISJit

D,

NATIVE
ISOMZM (
237B-TCDF

2378-TODD

12378-PtCDF
2347B-P«CDF

12378-PttCDD

123476-HXCDF
123678-HXCDF
234678-HxCDF
123789-HxCDF

123478-HxCDD
123678-HXCDD
123789-HXCDD

1234«79-HpCDF
1231 4 7 8 9 •HpCDF

0

0

1
1

1

1
1
1
1
1
1

1
1

QB
ng)

.20

.20

.00

.00

.00

.00

.00

.00.00

.00

.00

.00

(

0.

0.

1.1.

1.
1.1.1.1.
1.1.1.
1.1.

OBng)
19

23

09
02

14

11
20
11
13

11
08
06

01
11

S40608L
MCH
0.01QO Kg
NA
5/24/94
5406080

DRAFT
W0294

R£C
93

113

199
102

114

111
120

tti
ill
108
106

101
111

INTERNAL
STANDARD

2378-TCDF-J3C.. ..
2378-TCDD-13C. . . .
12378-P«CDF-13C. .
23478— PeCDF** 13 C
12378-PeCDD-13C..
123478-HXCPF-13C.
123678-HXCDF-13C.
234678-HXCDF-13C.
123789-HXCDF-13C.
12347B-HXCDD-13C.
123678-HXCDD-13C.
1234678-HDCDF-13C
1234789-HUCDF-13C
1234678-HBCDD-13C
OCDD-13C.'... ....
1234-TCDD-13C. . . .
123789-HXCDD-13C.
2378-TCDD-37C14. .

no' a PERCENT
ADDED RECOVERY

2
2
2
2
2
2
2
3
2
2
2
2
2
A
*•

2
2

0

•
•

*
.
•

•

*

»
,

A

•

•

•

*
»

CO
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

20

92
78
90
96

:?i
21
tf
9i
83
£6
90

83

NA
MA

76

1234678-HpCDD 1.00 1.16 116

2.00 2.10 105
115

= Quantity Spiked<* Quantity Measured_c • Recovery (Expruced as Percent!NA - Not Applicable

TCT Invoice Number.,..4411 94-503?
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F 3 G £ . 98

FROM Hlh-St TC

*******************************
*TWIK CITY TESTING CORPOKATiON*
*METHOD 3290 ANALYSIS RESULTS ****************************++*»

Cll«nt....ECOLOGY 6

TCT sample ID. . ,

nject*d By. ....

.......... BLAKK-060994A

Total Amount Extracted.% Moitturt .............
ICAL Date. ......
CCAL Filename. . .
Method Blank 10.
Extraction Date,
NATIVE
ISOMERfi
2378-TCDF
TOTAL TCDF
2378-TCDD
TOTAL rrCDD
12378-PaCDF
23478-FeCDF
TOTAL PeCDF
12378-PeCDD
TOTAL PeCDD
123478-KxCDr
123678-HXCDF
234678-HXCDF

TOTAL HXCDF
12347S-HXCDD
1. 2 !) £ 7 A ™W v̂ ftft
123789-HxCDD
TOTAL HVCDD
1234678-HpCDF
1234789-HpCDF
TOTAL HpCDF
1234678-BpCDD
TOTAL IIpCDD
QCDFOCDD

CONC.
ng/kg

ND
ND
ND
ND
NC
ND
ND
ND
ND
ND
ND

BE
ND
ND
ND
ND
KD
ND
ND
1.9
5.5

10.0
3.4

78.0

. .6/14/94 12

. ,S40«14E

. .CML

..0.0101 kg

.,NA %

. .5/24/94
, .640614B
. .HA
..6/9/94

LOD
ng/kg
0.29

0.39

0.65
0.33

0.68

o.eo
0.75
0.45
0.63

o.so
0.83
0.89

0.07
0.55

;02

2:
2!
T '^<
2:l:i;i;
i;
1*«̂12i;
Jj
CX

i;i;
2:

DRAFT
INTERNAL
STANDARDS

2378-TCDF-13C. , . .
2378-TCDD-13C....
12378-P4CDF-13C. .
3478-PeCDF-13C. .
2178-P0CDD-13C. .
123478-HXCDF-13C.
123678-HXCDP-13C.
123789-HXCDF-I3C.
123478-KXCDD-13C.
123678-HXCDD-13C.
i234678-HpCDF-13C
"~34789-HpCDr-13C
34<578-HpCDD-13C

OCDD-13C.'.... ...
34-TCDD-13C....
37B9-HXCDD-13C.

2378-TCDD-37C14. .

nq ' 6 PERCENT
ADDED RECOVERY

2.00
2. CO
2.00
2.00
2.00
2.00
2.00
i. CO
2.00
2.00
2.00
2.00
2.00
2. CO
4 .OO

2.00
2.00

IS
63
67
73
72
64
73
73
80
69
67
67
75
65
HA
NA

0.20

Total 2378-TCDD
Equivai«nc«; 0.14 ng/kg
(Using ITE Factcrs/DB-5 Data;

DRAFT

CONC- concentration (Total* include 2378-«ubstituted isomers.jLOD - Limit of Detection
ND - Not D«t*efe*d
NA - Not Applicable

TCT Invoice Number....4411 94-5037
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JUN-15-1994 16 = 28 FROM H!H-St PAul-Cnem/Enw . 06

*******************************
*TWIN CITY TESTING CORPORATION*
*METHOD 8290 ANALYSIS RESULTS ********************************
Client....ECOLOCV & ENVIRONMENT

*V* kJ«UHkS-l-«z J-U.

Analysie Date,
Inioot6<5 By

, .6/14/94 1
! .S40614F
.CML

Total Amount Extracted. .. 0,0100 kgt Moisture ...... ......... MJI *r
ICAL uate. . ...
CCAL Filename.Method Blank nExtraction Dati
NATIVE

2378-TCDF

TOTAL TCDD
12376-PeCDF
23478-PeCDF

12378-PeCDO

123478-HxCDr
123678-HXCDF
234678-HXCDF
123789-HXCDF

1237B9-HXCDD
TOTAL HXCDD
1234678-HpCDF
1334789-HbCDF

1334678-HpCDD
TOTAL HpCDD
OCDFnrnn

0. ........
2. ........

CONC.
ng/kg

SB
ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

1.30
2.80
0.85an. fth

, .5/24/94
.340G14D
.NA
,.6/10/94

LCD
ng/kg
1.40

1.10

0.76
0.92

1 .80

1.30
1.40
1.10
1.90

1.60
1.40
1.40

0.94
l.fiO

1
INTERNAL
STANDARDS

237B-TCDF-13C. . . .
2378-TCDD-13C... .
12378-P«CDT-13C..
23478-P6CDF-13C. .
12378-PeCDD-13C. .
123478-MYCDF-13C.
123678-HXCDF-13C.
234678-HXCDF-13C.
123789-HXCDF-13C.
123478-HXCDD-13C,
123«78-HxCDD-13C.
1234678-HpCDF-13C
1234789-HpCDF-13C
1234678-MPCDD-13C

1234-TCDD-13C. .. .
123789-HXCDD-UC.
237B-TCDD-37C14. .

Total 2378-TCDDequivalence;(Ueing ITE Tactc

)RAFT
ng ' & PERCErfT

ADDED RECOVERY
2.00 21
2.00 2§
2.00 39
2.00 46
2.00 52
2.00 70
2.00 57
2.UU (58
2.00 70
2.00 79
2.00 €5
2.00 71
2.00 79
2.00 82
4.00 81

2.00 NA
2.00 NA
0.20 28

0.039 ng/ Kg
>ra/DB-5 Dataf

VALIDATED

CONC- Concentration (Total a include 2378-substitutad Isomers, )
LCD - Limit of Detection

TCT Invoice Number, ... 4411 94-5037KA - Not Applicable



£ ̂  H ' : I: EM I CPfiQ F H ̂  E - 2 8

*******************************
*TWIN CITY TESTING CORPORATION*
* PCDD/PCDF SPIKE RESULTS *******«»i»«* a*******************

Client....ECOlX>aY 6 ENVIRONMENT
Client's sawpla ID.........GS-DIX-108-MS
TCT Sample ID....... . . . . . . ,25158-MSmlyiiS Date..............6/14/94 10:15

enane.... . . . . . . . . . . . . . . .S40oi4C
e injected By,........CHL
Aaount Extracted.., ..0.0110 fc<?jture................. 5.8*
Date.................. 5/24/94Filename..............S40614B

— .—d Blank ID............BLAWK-060994AExtraction Date............6/9/94

DRAFT
NATIVE
ISOKEU
2378-TCOF

237B-TCDO

12378-PeCOF
23478-PeCDF

12378-PeCOO

(ng) (ng) REC
0,20 0.22 111

0.20 0.22 110

1.00 1.32 132 *
1.00 0.97 97

1.00 1.11 111

2RNAL
4DARD

2378-TCDF-13C.
2378-TCDD-13C....
1237J-

123478-HXCDF 1.00 1.09
123678-HXCDF 1.00 1.10
234678 *HXCDF 1.00 1.06
123789-IUCDF 1.00 1.07

123478-HXCDD 1.00 1.08
123678-HXCDD 1.00 1.15
123789-HxCDD 1.00 1.18

mm-mi IM in
1234678-HpCDD 1.00 5.99

OCDF 2 . 00 11 , 19
OCDD 2.00 44.94

0« - Quantity SpikedQa - Quantity noa»uredNEC « Recovery (Expressed
NA - Not Applicable

109 IS
110 OC
106
107 12

12
108 23
115
116

m
599

599
2247

as Percent)

J3478-KXOF-13C,
23678-HXOF-13C.

254678-HXOF-13C.
123789-HXOF-13C.
123478-HXC )D-13C.
133678-HXCDD-13C.
1234«?8-KpCDF-13C
1234789-HpCDF-13C
1234678-H&CDD-13C
OCDD-13C.........
1234-TCDD-13C....
123789-HXCDD-13C.
2378-TCDD-37C14..

ng'a
ADDED

.00oc
>QQ
,00
,00
,00

PERCENT
RECOVERY

68
73
5

2.00
79
80
71

,00
,00
,00
,00
00

82
77
87

4.00
2-00
2.00

0.20

80
NA
NA
63

* PCDPI Coelution.
TCT invoice NUWJer....4411 94-5037



1 8 ' L E E H t r C ft 0

*******************************
*TWIM CITY TESTING CORPORATION*
* PCDD/PCDF SPIKE RESULTS *ft***************.***************

Cli«nt....ECOLOGY § KNVIRONMENT

WJ>*««iV 9 9
TCT 6*apl«Analysts DFilenaa*.,8a«plt inj
Total AJB9M
• Hoiatuz**
ICAL Dat»

ibat«
acted,nt Ext

E
I

IV
•act id,

2
, . . . 6
. . . .8
. . . .C, . . . o

S158-MSD
1/14/94 11:04 _ *****

~h, QRAFT
d • • V

. . . . . . . . . . . . . .5/24/94
CCAL Fllanano. . .Xftthod Blank ID.Extraction D»t«.
NATTVt
ISOMERS
2378-TCDF

2178-TCDD

12378-PeCDF
23478-P^CDF

12378-PeCDD

123478-HxCDF
123678-HXCOI1

234678-HXCDr
123789-BXCDF

123478-HxCDD
123678-K9CCDD
123789-HXCOD

1234678-Hp
1234789-Ht

CDF
CDF

1234678-UpCDO

OCDP
OCDD

Q» • QU
ffl. - 9Uant

» • • • • • 4

f*mifng)
0

0

1
1

1

1
1
1

1

1
1

2
2

•

•
*

•

*
•
•
*

*
•
•

*
*

*

*
*

&

20

20

00
00

00

00
00
00
00

00
00
00

00
00

00

00
00

0

0

i
0

1

iii
i
1

2
1

6

13
48

.... 5

. . . .B. . . .«
1406148
IIANK-060994A
1/9/94

on i
(nq) REC
.23

.23

.35

.96

.07

.16
•M
.07

.03

.20

.55

.76

.13

.07

.54

.57

114

114

135 *
96

107

116

tti107

103
120
155

276
113

«07

677
2426

INTERNAL ng
STANDARD AD

2378-TCDF-13C. . . .
2378-TCDD-13C. . . .
12378-PeCDF-13C. .
23478-PaCDF-13C. .
12378-PCCDO-13C. .
123476-HXCDF-13C.
123678-KKCDF-13C.
23467R-HVCDF-13C.
123789-HXCOF-13C.
123478-HXCDD-13C.
123678-HXCOD-13C.
1234678-HpCDF-13C
1234789-HpODP-13C
1234678-HpCDD-13C/v»nft— lie
1234-TCDD-13C. . . .
1J3789-K*CDD-13C,

2378-TCDD-37C14..

- DRAM DOCUMENT
NOT VALIDATED

DhiD

2
2
2
2
2
2
2
2
2
2
2
2

4
2
3

0

•

.00

.f lA

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.on

.20

PERCENT
KECOVEHY

85
79
94

104
104

00
74
11
78
64

101
98

103
86
NA
NA

73

spitedMiaauradEC - fivcovriry (Expressed
NA - Hot Applicable
* PCDFE Coalution.

Percent)

TCT InVOiCt .. • -4411 94-5037
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•A*****************************
*TWIN CITY TESTI1
* PCDF/PCDD ANAUA************** *i

Client. . . ,1

MS/MSD RECOVERY RELATIVE PS1

MS ID. . . . . . . . . . . - - - - - - - - -GB-DIY-lOl
MS FiUna»«.... .
MSD ID. .........KID FiltnuM

COMPOUND
2378-TCDF

2378-TCDD

12378-P«CDF
33478-P»CDF

12378-PaCDD

il!i?!:l!£&B?
234678-HxCDF
123789-HXCOF

123478-HXCDD
123678-HXCDD
123789-HxCDD

1234678-HpCDF
1234789-HpCDF

1234678-HpCDD

OCDD

filOfiliC
......... QS-DIX-101
.... .....S406140

MS REC,%
ill

110

132
97

111

109
110
106
107

108
115
118

262
iOb

599

359
2247

tG CORPORATION*
tSIS RESULTS ****************
5C01/XW fc ENVIRONMENT

ICENT DIFFERENCE (RPD) RESULTS

I -MS

DRAFT
MSD REC,% RPD,%

114

114

135
96

107

116
112
109
107

103
120165

276
113

607

677
2428

2.7

3.6

2.2 i.
1.0 £ C

?,:
3>7 c o

O 3

?'2 °5
1.8 U. K
0,9 < 0
0.0 £ *O

1

4.7
4.3

27.1

5.2
7.3

1.3

19.1
7.7

« Matrix SplXep • Matrix Splki Duplioat*C - P«re*nt Recover *d
RPD * Th« dlffarenoe b»tv«*n th« two valuos divided by thA avaraga.

TCT Invoic* Numb«ir....4411 94-5037


